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(57) ABSTRACT

A medical technical apparatus includes an optical viewing
unit including a receiver unit and a wireless footswitch
device. The wireless footswitch device includes at least one
switch configured to generate a control command corre-
sponding to a performance of a function of the optical
viewing unit, a transmitter unit configured to wirelessly,
unidirectionally transmit data signals corresponding to the
control command from the wireless footswitch device to the
optical viewing unit using radio technology, a control pro-
cessor, and a switching device. The switching device is
configured to switch the control processor from an operating
mode to a standby mode upon completion of a data transfer
of'the data signals from the wireless footswitch to the optical
viewing unit and is also configured to switch the control
processor from the standby mode to the operating mode in
response to an actuation of the at least one switch for
generating the control command.
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1
MEDICAL TECHNICAL APPARATUS
INCLUDING A WIRELESS FOOTSWITCH
DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority to German Patent Appli-
cation No. DE 10 2010 006 845.4, filed Feb. 3, 2010, which
is hereby incorporated by reference herein in its entirety.

FIELD

The present invention relates to a medical technical
apparatus including an optical viewing unit and a wireless
footswitch device including one or more switches for gen-
erating control commands to cause the optical viewing unit
to perform specific functions.

BACKGROUND

Surgical microscopes are used in operating rooms during
surgeries on the organism of a human or an animal, for
example, to produce magnified stereoscopic images of the
patient’s surgical area for the human eye. The surgical
microscope is used primarily in neurosurgery and eye sur-
gery; i.e., in particular where surgeries are to be performed
on very fine structures of an organism, such as on blood
vessels, in the area of the spine, eye, or on the brain.

Wireless footswitch devices for controlling medical tech-
nical equipment, and especially surgical equipment, which
actually constitute actuators, have important advantages
over cabled footswitches. On the one hand, cables are
dangerous trip hazards which are to be avoided, especially
in an operating room. Moreover, conventional cables are
subject to increased wear because they are heavily stressed
by pieces of equipment being rolled or pushed over them. As
a result, the cables must be regularly replaced by suitably
trained service personnel, which requires considerable main-
tenance effort. On the other hand, cables having a particu-
larly wear-resistant sheath are costly and make the device
more expensive. Furthermore, the cables become dirty very
easily and are difficult to clean, which is why they often do
not meet the high hygienic requirements of medical appli-
cations. Moreover, cables hinder the positioning of the
footswitches. Therefore, free positioning of the footswitch is
possible only to a limited extent and requires extra work,
such as rerouting of the cable.

Therefore, footswitches with wireless signal transmission
have been described which use, for example, infrared or
radio technology for transmitting signals. However, due to
the limited transmission capacity and range, infrared tech-
nology is inferior to radio technology.

European Patent Publication EP-A-2 033 591, for
example, describes a wireless footswitch which uses Blu-
etooth radio technology for signal transmission. U.S. Pat.
No. 7,428,439, in turn, describes a wireless footswitch in
which uses infrared radiation for information transmission.
In that approach, a power source supplies electrical power to
a capacitor bank, which in turn supplies electrical power to
a signal generation unit.

A drawback of wireless footswitches is that they must be
equipped with an autonomous power supply, which is typi-
cally provided in the form of a battery supply. The batteries
used for this purpose are either replaceable, non-recharge-
able batteries or rechargeable secondary batteries (storage
batteries), hereinafter generally referred to as “batteries”.
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However, in any case, the energy reserve is limited, and the
batteries have to be periodically replaced or recharged.

In conventional wireless footswitches, the energy reserve
of the batteries lasts from a few hours to a maximum of a few
days. In order to prevent failure of the controller during use
(e.g., during surgery), the operating personnel must con-
stantly monitor the state of charge of the batteries. This
situation is unsatisfactory, especially for applications in the
surgical field.

The relatively short life of the batteries and the relatively
high power consumption of conventional wireless foot-
switches are due to various reasons. For example, when
using Bluetooth technology, a permanent radio link is estab-
lished between the footswitch and the control unit within a
particular frequency band. Bluetooth uses the frequency
hopping method, in which the frequency band is divided into
various discrete frequency channels, which are changed
several times per second. The aforementioned characteris-
tics of the Bluetooth technology have their advantages, but
in this particular case they result in relatively high power
consumption of the components. Consequently, frequent
battery replacement or recharging is required.

In contrast to Bluetooth technology, ZigBee is a different,
open standard for short-range wireless communication. Zig-
Bee is a protocol stack which, in accordance with the
so-called OSI model, is based on the PHY and MAC
sublayers specified in the IEEE 802.15.4 standard. The
protocol stack represents the conceptual architecture of
network protocols in data transmission. The OS] layer model
(Open Systems Interconnection Reference Model) is a spe-
cific layer model, which was developed by the International
Organization for Standardization (ISO) as a basis for the
design of communication protocols, such as ZigBee. The
aforementioned IEEE 802.15.4 standard describes a trans-
mission protocol and defines the two lowermost layers of the
OSI model, which are referred to as physical layer (PHY)
and media access control layer (MAC). The ZigBee standard
defines the higher protocol layers, which provide the appli-
cation interface.

Like other wireless standards (e.g., Bluetooth), ZigBee
was developed for short-range wireless communication.
These standards enable wireless connection of devices over
short distances of, for example, from 1 to 50 meters.
Advantageously, frequency transmission is implemented
using the frequencies in the Industrial, Scientific and Medi-
cal (ISM) band. The ISM band was defined by the Interna-
tional Telecommunication Union, Radiocommunication
Sector (ITU-R) and has been documented extensively in the
prior art. Within the ISM band, specific frequency ranges are
assigned to specific applications. For short-range wireless
communication applications, for example, the frequency
range between 2.402 GHz and 2.480 GHz is intended for
medical-technical and industrial applications. This also
applies to the ZigBee wireless standard. However, the
assignment of such frequency ranges is purely administra-
tive and not necessarily based on technical considerations.
Accordingly, other frequency ranges, especially of the ISM
band, could also be considered for short-range wireless
communication in particular cases.

SUMMARY

In an embodiment, the present invention provides a medi-
cal technical apparatus including an optical viewing unit
including a receiver unit and a wireless footswitch device.
The wireless footswitch device includes at least one switch
configured to generate a control command corresponding to
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a performance of a function of the optical viewing unit, a
transmitter unit configured to wirelessly, unidirectionally
transmit data signals corresponding to the control command
from the wireless footswitch device to the optical viewing
unit using radio technology, a control processor, and a
switching device. The switching device is configured to
switch the control processor from an operating mode to a
standby mode upon completion of a data transfer of the data
signals from the wireless footswitch to the optical viewing
unit and is also configured to switch the control processor
from the standby mode to the operating mode in response to
an actuation of the at least one switch for generating the
control command.

Embodiments of the invention also provide a footswitch
device of a medical technical apparatus configured to pro-
vide data signals to an optical viewing unit, and to a method
for wireless data transmission in a medical technical appa-
ratus.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present invention are
described in more detail below with reference to the draw-
ing, in which:

FIG. 1 shows a medical technical apparatus including an
optical viewing unit and a footswitch device.

DETAILED DESCRIPTION

In an embodiment, the present invention provides a medi-
cal technical apparatus including a wireless footswitch
device and an optical viewing unit, as well as a method for
operating such an apparatus, which are designed for low
power consumption so as to increase the life of the batteries
to many times that of conventional footswitches. The term
“life” as used herein is understood to refer to the period of
time between the first use of the battery and the time at
which the battery is exhausted and needs to be replaced.

In an embodiment, the present invention includes a con-
trol processor and a transmitter unit disposed in the foot-
switch device and a receiver unit disposed in the optical
viewing unit for wireless, unidirectional transmission of data
signals from the footswitch device to the optical viewing
unit, and means are provided for switching the control
processor from an operating mode to a standby mode upon
completion of a data transfer, and further means are provided
for switching the control processor from a standby mode to
the operating mode when a switch on the footswitch device
is actuated to transmit a control command.

The transmitter and receiver units may include means for
transmitting signals at a radio frequency defined prior to
initial operation. That is, prior to the initial operation of the
apparatus, the transmitter and receiver units are assigned a
predefined, fixed radio frequency at which unidirectional
data transmission will occur during the operating phase of
the apparatus. For example, the apparatus may be set or fixed
to a specific frequency already at the factory. Moreover,
provision may be made for the apparatus to be set to a
specific frequency after delivery and/or for the frequency to
be changeable at a later time. In this manner, it is achieved
that communication is only possible between a predeter-
mined pair of a footswitch device and a viewing unit. Other
wirelessly communicating devices may be excluded and,
therefore, cannot interfere with the communication between
the footswitch device and the viewing unit.

Moreover, provision may be made for the device to make
available a defined number of frequencies from which to
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choose depending on whether particular frequencies are
already occupied by other devices in the same room. How-
ever, during the operating phase of the device, data trans-
mission occurs at a preset frequency. That is, the frequency
is not changed during the operation of the apparatus, and, in
particular, no frequency hopping occurs, as would be the
case when using Bluetooth technology for example.

Further, provision is made for the radio link between the
footswitch device and the viewing unit to be initialized prior
to initial operation. This may already be done at the factory.
That is, the radio link between the footswitch device and the
viewing unit is initialized once, during which the devices
identify each other, forming a permanent pair. During the
operating phase, there is no need to re-introduce the devices
to each other, even when the radio link is temporarily
disconnected. This is because, unlike Bluetooth technology,
the devices need not introduce themselves to each other
when the link is re-established. Moreover, communication is
only possible between the two devices that form the afore-
mentioned pair.

In an embodiment of the present invention, the above-
described pair is formed by the footswitch device and a
receiver unit, said receiver unit being designed as a separate
module (e.g., a plug-in module) capable of being connected
to the control system of a viewing unit. When the footswitch
device needs to be replaced for maintenance purposes, both
the footswitch device and the associated receiver unit on the
viewing unit can be replaced with a new footswitch device
and receiver unit pair. To this end, after removal of the
receiver unit so far used, it is only necessary to connect the
receiver unit that belongs to the new footswitch device to the
control system of the viewing unit.

Radio communication between the footswitch device and
the optical viewing unit may be based on the ZigBee
wireless standard. The footswitch device and the optical
viewing unit are equipped with means suitable for imple-
menting the ZigBee wireless technology, said means includ-
ing, in particular, electronic components and data processing
programs, such as operating systems and application pro-
grams.

In addition to ZigBee technology, suitable, energy-saving
electronic components and an energy management system
optimized for the use and management of these electronic
components are also employed in the footswitch device. The
optimized energy management is performed by a data pro-
cessing program adapted for this task. Therefore, footswitch
devices designed in accordance with embodiments of the
present invention have significantly reduced power con-
sumption. Because of this, the operational life of the bat-
teries employed may last up to 3 years.

The footswitch device advantageously has one or more
foot-operated switches for generating control commands.
When such a switch is actuated to send a control command
to the optical viewing unit, the control processor may
generate a complete data stream including a plurality of data
signals. The data signals are transmitted to the receiver in the
form of radio signals. The data stream includes, for example,
data signals for device identification or addressing, as well
as data signals which constitute the actual control command
or a sequence of sub-commands which together constitute
the control command. Furthermore, provision may be made
for a data stream to include a multiple, for example, triple
repetition of a direct sequence of data signals in order for the
control command to be transmitted to the optical viewing
unit several times in immediate succession. This enhances
the transmission reliability because, in contrast to transmit-
ting the control command only once, multiple transmission



US 9,454,896 B2

5

increases the probability that at least one transmission is
error-free. Moreover, the data may be transmitted in
encrypted form for security reasons. Accordingly, means are
provided for encrypting the data (footswitch device) and for
decrypting the data (viewing unit).

Furthermore, the footswitch device may be provided with
means adapted to determine, during the sending of a data
stream, the point in time at which the last data signal of the
data stream is sent or the point in time at which the control
command is initiated by actuating a switch, said means
further being adapted to use this information to place the
control processor into a power-saving standby mode upon
completion of the data transfer. The standby mode is also
referred to as “suspend” or “sleep” mode, and is character-
ized in that the control processor is placed into a state in
which large portions are turned off, which allows for savings
in electrical energy as compared to the operating mode, in
which all, or at least more, of the system components are
active and supplied with electrical power. When reactivating
the shut down system components; i.e., when changing from
the standby mode to the operating mode, work can be
continued immediately. Specifically, the standby mode may
be characterized in that the current system configuration is
loaded into a working memory while most of the other
system components are turned off; i.e., (only) the working
memory continues to be supplied with power. The circuits in
the control processor may be designed such that as many as
possible of the control processor components can be shut
down in standby mode and quickly reactivated in operating
mode.

Further, means are provided which are adapted to deter-
mine the point in time at which a switch on the footswitch
device is actuated; i.e., the point in time at which a control
command is initiated by operating a switch, so as to imme-
diately switch the control processor from a standby mode to
an operating mode.

In an embodiment, the present invention also provides a
wireless footswitch device of a medical technical apparatus.
The footswitch device includes a control processor and a
transmitter unit for wireless, unidirectional transmission of
data signals. The footswitch devices further includes means
for switching the control processor from an operating mode
to a standby mode once the data signals are sent, as well as
means for switching the control processor from a standby
mode to the operating mode to initiate a data transfer.
Preferably, the footswitch device is configured to operate in
accordance with the ZigBee wireless standard and equipped
with the means associated therewith. In particular, the foot-
switch device includes corresponding electronic compo-
nents and a data processing program for using the ZigBee
wireless standard, as well as a data processing program for
optimized energy management.

As was also mentioned hereinabove, the footswitch
device can include one or more switches for generating
control commands. When a switch is actuated to send a
control command, a data stream including a plurality of data
signals can be generated by the control processor.

In an other embodiment, the present invention provides a
method for wireless control of an optical viewing unit via a
footswitch device of the medical technical apparatus. The
data transmission between the footswitch device and the
optical viewing unit is unidirectional, the data signals being
transmitted from the footswitch device to the optical view-
ing unit. The control processor is switched from an operating
mode to a power-saving standby mode each time a data
transfer is completed. Moreover, the control processor is
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returned from a standby mode to the operating mode each
time a data transfer is to be initiated.

As described earlier, the footswitch device can include
one or more switches which, when actuated (e.g., to send a
control command), cause the control processor to generate a
complete data stream including a plurality of data signals.
Once the last data signal of this data stream has been sent,
the control processor is placed into the standby mode.

Further, when a switch is actuated (e.g., to send a control
command), the control processor is immediately switched
from a standby mode to an operating mode, thus enabling it
to generate a data stream containing the control command
for transmission to the optical viewing unit.

Preferably, the radio link between the footswitch device
and the optical viewing unit is maintained only during the
period during which data transmission occurs. In particular,
the radio link is disconnected immediately after the data
transfer is completed; i.e., when or after the control proces-
sor is switched to the standby mode. The radio link is
reestablished when data transfer is resumed, for example,
when a new control command is initiated by actuating the
footswitch device and, in particular, when the control pro-
cessor is switched to the operating mode. The footswitch
device is provided with corresponding means for discon-
necting and reestablishing the radio link.

Thus, the radio link is preferably maintained only while
the control processor is in the operating mode. This also
means that the radio link is established only for a short
period of time, namely when a switch is actuated to transmit
a control command, and is disconnected after the transfer is
completed. Thus, in general, no radio link is maintained in
the period between two control commands.

The generation and transfer of a data stream containing
the control command by the control processor and the
transmitter unit corresponds to the period of time from the
initiation of a control command by the switch to the sending
of the control command in the form of radio signals (=data
signals) (transmission of the last radio signal), and may take,
for example, about 150 ms (milliseconds). Typically, this
process does not take longer than 200 to 300 ms.

The method may provide for the control processor to be
immediately switched from the standby mode to the oper-
ating mode after a control command is initiated by a switch
on the footswitch device. Furthermore, the method may
provide for the control processor to be returned to the
standby mode after the elapse of a defined period of time
after a control command is initiated by a switch on the
footswitch device. The aforesaid period of time from the
initiation of the control command until the control processor
is switched to the standby mode is advantageously greater
than the period of time needed from the initiation of the
control command until the control command is sent by the
transmitter to the optical viewing unit in the form of data
signals. Preferably, the control processor is returned to the
standby mode after less than 1 second, for example, after
200 to 1000 ms, in particular after 500 to 700 ms, and
advantageously after about 600 ms after the control com-
mand is initiated by a switch. The longer the aforesaid period
of time between the initiation of the control command and
the activation of the standby mode, the larger the time
reserve to ensure that the data stream has actually been
completely transmitted and is not interrupted by the activa-
tion of the standby mode. On the other hand, too long a
period of time results in significantly increased power con-
sumption, which should also be avoided.

Moreover, the method may make provision to determine
the point in time at which the last data signal of a control
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command has been sent by the transmitter unit. A time
period is added which begins at the aforementioned particu-
lar point in time and at the end of which the control
processor is switched to the standby mode. This period of
time also corresponds to a safety margin which is intended
ensure that the sending of the data signals and the associated
processing steps are fully completed. This time period may
also be less than one second, preferably less than 500 ms.
For example, it may be 50 to 500 ms, in particular 100 to 400
ms.

In this manner, the power consumption of the electronic
components in standby mode is minimized to a level many
times less than the power consumption in operating mode.
The power consumption of the electronic components may
even be less than the power consumption of the employed
batteries during self-discharge.

The batteries that can be used include, for example,
commercially available batteries such as lithium batteries.
Because of their long operational life, primary batteries may
be advantageous over storage batteries. Moreover, since the
footswitch device must be watertight, gas-releasing storage
batteries may be disadvantageous for use in a footswitch
device, unless the battery compartment is equipped with
suitable gas venting valves which, on the one hand, enable
gases to be vented from the storage battery and, on the other
hand, ensure the watertightness of the device. A device of
this kind is technically feasible, but involves additional
effort and complexity.

Examples of batteries that can be used are lithium bat-
teries (e.g., D cells), 3.6 volt, 19 Ah (ampere hours), 230 mA
(milliamperes), and, in particular, lithium-thionyl chloride
(Li—SOC12) batteries.

The control processor may include a main processor and
a plurality of secondary processors. Accordingly, at least the
main processor, and preferably both the main processor and
the secondary processors, is/are placed into a standby mode
at any one time.

Moreover, the footswitch device and/or the optical view-
ing unit may be associated with indicator means to audibly
and/or visually indicate one or more of the following oper-
ating states:

power supply to the optical viewing unit: ON/OFF

link between footswitch device and viewing unit estab-

lished: YES/NO

data transfer in progress: YES/NO

battery voltage/battery charge level in the footswitch

device: HIGH/MEDIUM/LOW or SUFFICIENT/
LOW

The visual indicator may include LEDs which, depending
on the operating state, light up or not, or light up in different
colors. It may be provided that when the battery charge is
low, an audible signal is generated in addition to the visual
indication to provide an additional indication of the low
battery condition to the user. The audible signal may be
sounded, for example, immediately when the critical charge
level is reached and/or when the apparatus is turned off or on
after a critical charge level has been reached.

Moreover, in addition, or as an alternative, to the afore-
mentioned indicator means, provision may be made for
means to enable the battery status, or an associated warning,
to be projected directly into the microscope image, so that
during surgery, a low battery condition is immediately
indicated to the operator via the microscope image. The
battery status indication may be accomplished, for example,
by superimposition upon the microscope image. To this end,
the indication is projected into the microscope image via a
special device known in the art. Projecting the battery status,
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or an adequate warning of a (very) low battery status, into
the microscope image may be done, for example, for safety
reasons, when the battery charge has fallen to a particularly
low and critical level and the battery has not yet been
replaced despite an alert previously issued via the indicator
means mentioned above. This allows the operator to request
a battery change in time before the footswitch fails.

In order to determine the battery charge level, the foot-
switch device is provided with means for continuously or
periodically measuring the battery voltage. As soon as the
battery voltage falls below a predetermined critical level, a
corresponding (visual and/or audible) indicator is activated.
It may happen that the battery recovers somewhat while out
of use, and that the battery voltage is then above the critical
level again the next time the apparatus is used, so that no
new indication of a low battery status would be issued. In
order to avoid this, a threshold value is defined for the
battery voltage, said threshold value being higher than the
critical voltage level and selected such that once the battery
voltage has reached or fallen below a critical level, it cannot
exceed the threshold value anymore, even if the battery has
recovered. In other words, the threshold value is selected
such that it can be reached again only after battery replace-
ment. The method is designed such that an indicator is
activated when the battery voltage reaches the critical level,
and that the indicator is deactivated only when the battery
voltage is higher again and has reached or exceeded the
aforementioned threshold value.

The footswitch device may be used, for example, to
control the following operations (functions) on the optical
viewing unit:

zoom or focus adjustment;

working distance adjustment;

positioning, tilting or swinging of movable components of

the viewing unit;

activation of video functions;

activation of data recording functions, etc.;

activation of data to be projected into the microscope

image;

activation of data from foreign devices.

The activation of data (e.g., data from external foreign
devices) for projection into the microscope image may
include computed tomography (CT) or X-ray images or
magnetic resonance imaging (MRI) images.

Energy management for the footswitch device imple-
mented using ZigBee wireless technology has the advantage
that the power consumption of the footswitch device is
significantly reduced, which significantly increases the
operational life of the batteries employed. With suitable
selection of the batteries, it is possible to achieve an opera-
tional life of up to 3 years. This long operational life, of
course, increases the reliability of the apparatus during
surgical operations. In addition, the maintenance effort
caused by constant battery changes or recharging is signifi-
cantly reduced.

Medical technical apparatus 1 includes an optical viewing
unit 15 which, in turn, includes a surgical microscope 2
mounted on a stand 12. Stand 12 includes a vertical column
17 and a base 16 by which viewing unit 15 is supported on
the floor. Viewing unit 15 may be able to move across the
floor on wheels provided on base 16. Stand 12 allows
surgical microscope 2 to be moved over the operating table
at a selected height and directly to the surgical field. Instead
of a stand 12, the viewing unit may also have a suspension
mechanism by which the surgical microscope is attached to
the ceiling or, in some instances, to a wall.
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Moreover, medical technical apparatus 1 includes a foot-
switch device 3, which is shown by way of example to
include a first and a second switch 4, 5. The two switches 4,
5 can be actuated by the foot to send control signals to cause
surgical microscope 2 to perform specific functions, such as
zooming or focusing.

Footswitch device 3 further includes a control processor
6 and a transmitter unit 7, and is powered by a battery 13.
Accordingly, optical viewing unit 15 includes a receiver unit
8 which is connected to control system 14 of optical viewing
unit 15 and may be a separate module.

Surgical microscope 2 is an optical microscope having an
optical lens system for producing magnified images of
structures. Surgical microscope 2 further includes one or
more binocular eyepieces for stereoscopic viewing of mag-
nified images of the structures. Moreover, surgical micro-
scope 2 includes means for performing zooming and focus-
ing functions. Also provided are one or more actuators for
performing the respective control functions. In addition,
surgical microscope 2 may include suitable illuminating
means, such as a light source.

Moreover, an indicator 9 for indicating battery status 10
and power supply status 11 via corresponding LEDs (light-
emitting diodes) 10, 11 is associated with; i.e., connected to,
optical viewing unit 15 and/or surgical microscope 2.

While the invention has been particularly shown and
described with reference to preferred embodiments thereof,
it will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention.

LIST OF REFERENCE NUMERALS

1 medical technical apparatus
2 surgical microscope
3 footswitch device

4 first switch

5 second switch

6 control processor

7 transmitter unit

8 receiver unit

9 indicator

10 first LED

11 second LED

12 stand

13 battery

14 control system

15 optical viewing unit
16 base of the stand
17 vertical column

What is claimed is:

1. A medical technical apparatus comprising:

an optical viewing unit of the medical technical apparatus
including a receiver unit assigned to a predefined, fixed
radio frequency; and

a wireless footswitch device of the medical technical
apparatus including:

at least one switch configured to generate a control
command corresponding to a performance of a func-
tion of the optical viewing unit,

a transmitter unit configured to wirelessly, unidirec-
tionally transmit data signals corresponding to the
control command from the wireless footswitch
device to the optical viewing unit at the predefined,
fixed radio frequency using radio technology,

a control processor, and
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a switching device configured to switch the control
processor from an operating mode to a standby mode
upon completion of a data transfer of the data signals
from the wireless footswitch to the optical viewing
unit and configured to switch the control processor
from the standby mode to the operating mode in
response to an actuation of the at least one switch for
generating the control command.

2. The medical technical apparatus as recited in claim 1,
wherein the optical viewing unit includes a surgical micro-
scope.

3. The medical technical apparatus as recited in claim 1,
wherein the wirelessly transmitting from the footswitch
device to the viewing unit is based on the ZigBee wireless
standard.

4. The medical technical apparatus as recited in claim
wherein:

the control processor is configured to generate a data
stream including a plurality of data signals in response
to the actuation of the at least one switch for generating
the control command,

the footswitch device is configured to switch the control
processor from the standby mode to the operating mode
in response to the actuation of the at least one switch for
transmitting the control command, and

the footswitch is configured to determine a point in time
of the actuation of the at least one switch and to place
the control processor in the standby mode after a
defined time interval from the point in time of the
actuation of the at least one switch has elapsed.

5. A wireless footswitch device for use in a medical
technical apparatus comprising an optical viewing unit
including a receiver unit assigned to a predefined, fixed radio
frequency, the wireless footswitch device comprising:

at least one switch configured to generate a control
command;

a control processor; and

a transmitter unit for wireless, unidirectional transmission
of data signals corresponding to the control command
to the receiver unit of the optical viewing unit at the
predefined, fixed radio frequency,

wherein the footswitch device is configured to switch the
control processor from an operating mode to a standby
mode upon completion of transmission of the data
signals, and is configured to switch the control proces-
sor from the standby mode to the operating mode so as
to initiate a data transfer.

6. The wireless footswitch device as recited in claim 5,
wherein the transmitter unit is configured to operate in
accordance with the ZigBee wireless standard.

7. The wireless footswitch device as recited in claim 5,
further comprising;

a switching device configured to switch the control pro-
cessor from the standby mode to the operating mode in
order to generate and send a data stream including a
series of data signals in response to an actuation of the
at least one switch, and is configured to determine a
point in time of the actuation of the at least one switch
and to place the control processor in the standby mode
after a defined time interval has elapsed from the point
in time of the actuation of the at least one switch.

8. A method performed by a medical technical apparatus
for wireless control of an optical viewing unit using a
footswitch device of medical technical apparatus using radio
technology, the method comprising:

unidirectionally transmitting, by a transmitter unit, data
signals corresponding to a control command generated
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by actuation of at least one switch of the footwitch
device from the footswitch device to a receiver unit of
the optical viewing unit at a predefined, fixed radio
frequency so as to provide data transfers;
switching a control processor of the footswitch device
from an operating mode to a power-saving standby
mode after completion of each of the data transfers; and

switching the control processor from the standby mode to
the operating mode at initiation of each of the data
transfers.

9. The method as recited in claim 8, wherein the control
command corresponds to the transmitting of a data signal,
and wherein actuation of the at least one switch for gener-
ating the control command results in the switching of the
control processor from the standby mode to the operating
mode so as to generate a complete data stream including a
plurality of data signals, and wherein the switching of the
control processor from the operating mode to the standby
mode is carried out after sending a last data signal of the data
stream.

10. The method as recited in claim 9, wherein the switch-
ing of the control processor from the standby mode to the
operating mode is carried out immediately upon the actua-
tion of the at least one switch, and the switching of the
control processor from the operating mode to the standby
mode is carried out after a defined time interval has elapsed
from a point in time of the actuation of the at least one
switch.
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11. The method as recited in claim 8, further comprising
assigning the fixed radio frequency to each of the transmitter
and receiver units prior to an initial operation of the medical
technical apparatus.

12. The method as recited in claim 8, further comprising
establishing a radio link between the footswitch device and
the optical viewing unit upon initiating a transmission of
data signals,

disconnecting the radio link after completing the trans-

mission, and

maintaining the radio link unit only during the transmis-

sion.

13. The method as recited in claim 8, further comprising
establishing a radio link between the footswitch device and
the optical viewing unit upon switching the control proces-
sor from the standby mode to the operating mode,

disconnecting the radio link after switching the control

processor from the operating mode to the standby
mode, and

maintaining the radio link unit only during a transmission

of the data signals.

14. The method as recited in claim 8, further comprising
maintaining a radio link between the footswitch device and
the optical viewing unit only while the control processor is
in the operating mode.

#* #* #* #* #*



